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STANDARD OPERATING PROCEDURE MP-001, Rev. 18
EBERLINE Effective: 2%/17

SeErviCESs Sample Recelving Page 140f 15

Eberline Services — Oak Ridge Laboratory
LABORATORY DATA SUPPORT CHECKLIST
MP-001-3

17-07084

Eberline Services Work Order #

The checklist items listed below are to be initialed by appropriate staff upon completion/verification.

Date for Partial Initials Date Initials Checklist ltems

78-12 ':)'é ] Sample Log-in
5"2} , / Data Compilation

7 (2/

,Te

First Technical Data Review

g{%. “ M " | Second Technical Data Review

4‘/u, / g8 lg Data Entry/Electronic Deliverable
\J .

M, , / N < Case Narrative

Eilectronic Deliverable Proof

NN

vETINT

- Samples Analyzed within Holding Time
M&w W Yes? LA No?
VA v | owac Review

Client in Possession of Data
Electronic or Hard Coby

Invoiced by Laboratory

Technical/Clerical Corrections, Signatures Needed, Problems, Etc Date/initials
/'—-__—--"‘-._
Date package approved by: ‘\ : “# 3/ LQ W
Laboratory Manager Date
Copy No. Radiochemistry Services
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Internal

Work Order #

17-07084

EBERLINE . Lab Deadline 8/10/2017
’ o SERVICES Chaln Of
Oak Ridge Laboratory Cu t d Analysis UUISO - Level 4
stoqay Sample Matrix Sofl/Solid
Sample HP 210 / 270 Storage
Comments Fractli)on Detector i/\ctivity Locatiin
04 59 L1.4
05 52 L1.4
(11 45 Li.4
07 75 L1.4
Report on dry weight basis. 08 87 L1.4
09 87 L1.4
10 83 L1.4
11 55 L1.4
12 65 1.4
13 47 1.4
i3 46 L1.4
Fraction 08 is MS of fraction 07. 15 47 L14
16 46 L.4
17 88 Li.4
Fraction 09 is MSD of fraction 07. 18 o LA
19 41 L1.4
20 55 L1.4
ocation (circle one) " Initials Date

k T
Recelved by Sample Storage Rough Prep Prep Separations Count Room 19-30 hc,? 9",_; 7L l 7_ /7
Relinquished by Sample Storage Rough Pre} Prep Separations Count Room § ¢ kq} jcd) . -
ugh Prep. )38 7-2¢~17
Received by Sample Storage Rough Prep Prep Separations Count Room q

s )it 113

L
Relinquished by Sample Storage Rough Prep / @ Separations Count Room <]
Received by Sample Storage Rough Prepk Prep @eﬁarationé Count Room
~
Relinquished by Sample Storage Rough Prep Prep W Count Room ?M %-4 747 l Oﬁ .
£
> =Y
Received by Sample Storage Rough Prep Prep Separations % ™
Relinguished by Sample Storage Rough Prep Prep. Separations CoyatRoom é:_% " W r
e —
b |
Received by Sayh‘é@Wough Prep Prep Separations Count Room
Relinquished by Sample/Storage Rough Frep Prep Separations Count Room
Received by Sample Storage Rough Prep Prep Separations Count Room
Relinquished by Sample Storage Rough Prep Prep Separations Count Room
Received by Sample Storage Rough Prep Prep Separations Count Room
Relinquished by Sample Storage Rough Prep Prep Separations Count Room

Printed: 7@@@779:27 AM



Internal

Work Order #

17-07084

EBERLINE . Lab Deadline 8/10/2017
Services Chain of ——
. Analysis - Level 4
Oak Ridge Laboratory CU StOd Y
y Sampie Matrix Soil/Solid
Sample HP 210 /7 270 Storage
Comments Fraction Detector Activity Location
04 59 L1.4
05 52 L1.4
06 45 L1.4
07 75 L1.4
Report on dry weight basis. o8 87 L1.4
09 87 Li.4
10 83 LL.4
11 55 LL.4
12 65 L1.4
13 47 Li.4
14 46 L1.4
Fraction 08 is MS of fraction 07. 15 47 Li4
16 46 L1.4
. . . 17 88 L1.4
Fraction 09 is MSD of fraction 07. 18 o 14
19 41 L1.4
20 55 L1.4
Location (circle one) Initials Date
r
Received by Sample Storage ( Rough?ep Prep Separations Count Room 1230 k‘j Sﬁ’) 7‘ 1')‘ ’ 7
Relinquished by Sample Storage @gh P:?ap Prep Separations Count Room 1/35— Ib) M 7.)_&_ ! ’)
s e, <
: ]
Received by Sample Storage Rough Prep rep Separations Count Room \ E—@Mﬁ
-2l C\_
Relinquished by Sample Storage Rough Prep ﬁrep) Separations Count Room " y
- [N
Received by Sample Storage Rough Prep \'Prep 'Ee arations | Count Room w /“( 4{-? [‘ o
Relinquished by Sample Storage Rough Prep Prep Geparations"ﬁ Count Room -'Wlf M gJ?W agels
2
Received by Sample Storage Rough Prep Prep SeparaﬁMt 1 %}Wﬁ_
Relinquished by Sample Storage Rough Prep Prep Sepal w g /f?a/%i , )"‘[D——
Received by Sa@ Rough Prep Prep Separations Count Room
Relinquished by Sample Storage Rough Prep Prep Separations Count Room
Received by Sample Storage Rough Prep Prep Separations Count Room
Relinquished by Sample Storage Reough Prep Prep Separations Count Room
Received by Sample Storage Rough Prep Prep Separations Count Roem
Relinquished by Samgple Storage Rough Prep Prep Separations Count Room

Printed: TQJQCQ?&:ZT AM



= Internal ok orer 17-07084
L= R Chain of Lab Deadine See Comments
Oak Ridge Laboratory Analysis Gamma - Level 4
C u StOdy Sample Matrix S0
S I HP 210/270 S
comments Fr:r:go?r Detector Activity L;g;:f:r
04 59 L14
Re-Analysis: 2Fractions 04-07 & 10-20 only: 21 day 05 52 L14
ingrowth: Report Ac228, Bi212, Cs137, K40, Pa234m, Pb212, = & o
Ra224, Ra226 from Bi214/Pb214, Ra228 from Ac228, TI208, 10 83 L4
. . - 11 K
Th234 positives. Report on dry weight basis. = = )
13 47 L1.4
14 46 L1.4
o - TRl Ll — £ o4
o 17 88 L14 N
18 43 L1.4
19 41 L1.4
20 55 L1.4
Location (circle onej Technician Initials

Received by Rough Prep Prep Separations Count Room }D_‘},ﬁ ‘&\.‘, %’ 7 2?' [ 1_7

Relinguished by Sample Storage @p Prep Separations Count Room ” C4 8 k,z 54 "[ A% 7

pameree"

Received by Sample Storage Rough Prep Prep Separations @ '\L& q__ \93 l ‘A_
T =)

L2

Relinquished by Sample Storage Rough Prep Prep Separé@ \((-{b g j L q' h 4_ 04%

Received by Sa@@_&? Rough Prep Prep Separations Count Room

Relinquished by Sample Storage Rough Prep Prep Separations Count Room
Received by Sample Storage Rough Prep Prep Separations Count Room
Relinguished by Sample Storage Rough Prep Prép Separations Count Room
Received by Sample Storage Raough Prep Prep Separations Count Room
Relinquished by Sample Storage Rough Prep Prep Separalions Count Room
Received by Sample Storage Rough Prep Prep Separations Count Room
Relinquished by Sample Storage Rough Prep Prep Separations Count Room
Received by Sample Storage Rough Prep Prep Separations Count Reom
Relinguished by & Sample Storage Rough Prep Prep Separations Count Room

Printed; 7IQIQQ 9:04 AM
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STANDARD OPERATING PROCEDURE MP-001, Rev. 18
6’5' ' EBERLINE Efctive: 2111/17

EERVICES Sample Receiving Page 130f 15

Eberline Services — Oak Ridge Laboratory

SAMPLE RECEIPT CHECKLIST

. MP-001-2
WORK ORDER # 1 7 07 U 8 4
SAMPLE MATRIX/MATRICES: (CIRCLE ONE OR BOTH)
AQUEOU NON-AQUEOQUS
(CIRCLE EITHER YES, NO, OR N/A)
WERE SAMPLES:
Received in good condition? @ N
If aqueous, properly preserved Y N { NIB

™

WERE CHAIN OF CUSTODY SEALS:

Present on outside of package?

Unbroken on outside of package?

Present on samples?

Unbroken on samples?

Was chain of custody present upon sample receipt?

SIS SISIC

IF THE RESPONSE TO ANY OF THE ABOVE [S NO, A DISCREPANT SAMPLE RECEIPT REPORT
(DSR) HAS BEEN ISSUED.

REMARKS:
SIGNATURE: DATE: _/-/5+12
Copy No. Radiochemistry Services

0012
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EBERLINE ANALYTICAL CORPORATION
60| SCARBORO ROAD

8 E BERLINE OAK RIDGE, TENNESSEE 37830
SERVICES PHONE (865) 481-0683
Fax (865) 4L83-L62]

EBS-OR-42657
September 14, 2017

Smita Sumbaly

Weston Solutions, Inc,

1090 King Georges Post Road, Suite 201
Edison, NJ 08837

CASE NARRATIVE
Work Order # 17-07084-OR

SAMPLE RECEIPT

This work order contains fifteen solid samples received 07/18/2017. These samples were analyzed for
Isotopic Uranium, Isotopic Thorium and by Gamma Spectroscopy.

CLIENT ID LABID CLIENT ID LABID
HTC-A01-5008-3036-01 17-07084-04 HTC-A02-S001-1824-01 17-07084-13
HTC-A01-S008-3642-01 17-07084-05 HTC-A02-S001-2430-01 17-07084-14
HTC-A01-5008-4248-01 17-07084-06 HTC-A02-5001-3036-01 17-07084-15
HTC-A02-5001-0006-01 17-07084-07 HTC-A02-5001-3642-01 17-07084-16
HTC-A02-S001-0006-01 MS 17-07084-08 HTC-A02-5002-0006-01 17-07084-17
HTC-A02-S001-0006-01 MSD  17-07084-09 HTC-A02-S002-0612-01 17-07084-18
HTC-A02-5001-0006-02 17-07084-10 HTC-A02-5002-1218-01 17-07084-19
HTC-A02-S601-0612-01 17-07084-11 HTC-A02-5002-1824-01 17-07084-20
HTC-A02-S001-1218-01 17-07084-12

ANALYTICAL METHODS

Isotopic Uranium was analyzed using EPA Method 908.0 Modified. Isotopic Thorium was analyzed using
EPA Method 907.0 Modified. Gamma Spectroscopy was performed using EPA Method 901.1 Modified.

ANALYTICAL RESULTS

Combined Standard Uncertainty is reported at 2-sigma value.

Minimum Detectable Activity (MDA) values for data represented in this report are sample-specific.
MDA measurements are determined based on factors and conditions including instrument settings, aliquot
size and matrix type.

SPECIAL CIRCUMSTANCES

Samples were dried and ground prior to analyses. Results are reported on a “dry weight” basis.
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ANALYTICAL RESULTS CONTINUED

ISOTOPIC URANIUM

Samples were prepared by removing representative aliquots followed by mixed acid digestions as
appropriate. Uranium was selectively extracted by ion exchange. Uranium was eluted, micro-precipitated
and mounted on micro-porous filter media. Sample activities were then determined by alpha spectroscopy
using energy specific regions of interest for Uranium-234, Uranium-235 and Uranium-238. Chemical
recovery was determined by the use of a Uranium-232 tracer. Activity of the Uranium-232 tracer was
determined by alpha spectroscopy using an energy specific region of interest.

Samples demonstrated acceptable results for all Uranium determinations. The Uranium-233/234,
Uranium-235/236 and Uranium-238 method blank demonstrated acceptable results. Chemical recovery
was acceptable for all samples. Results for the Uranium-233/234 and Uranium-238 duplicate
demonstrated an acceptable relative percent difference and normalized difference. Results for the
Uranium-235/236 duplicate demonstrated a high relative percent difference; however, normalized
difference is within acceptable limits for the analytical technique. Results for the Uranium-234 and
Uranium-238 laboratory control sample demonstrated an acceptable percent recovery. Results for the
Uranium-234 and Uranium-238 matrix spike and matrix spike duplicate demonstrated an acceptable
percent recovery.

ISOTOPIC THORIUM

Samples were prepared by removing representative aliquots followed by mixed acid digestions as
appropriate. Thorium was selectively extracted by ion exchange. Thorium was cluted, micro-precipitated
and mounted on micro-porous filter media. Sample activities were then determined by alpha spectroscopy
using energy specific regions of interest for Thorium-228, Thorium-230 and Thorium-232. Chemical
recovery was determined by the use of a Thorium-229 tracer. Activity of the Thorium-229 tracer was
determined by alpha spectroscopy using an energy specific region of interest.

Samples demonstrated acceptable results for all Thorium determinations. The Thorium-228, Thorium-230
and Thorium-232 method blank demonstrated acceptable results. Chemical recovery was acceptable for
all samples. Results for the Thorium-228, Thorium-230 and Thorium-232 duplicate demonstrated an
acceptable relative percent difference and normalized difference. Results for the Thorium-228, Thorium-
230 and Thorium-232 laboratory control sample demonstrated an acceptable percent recovery. Results for
the Thorium-228 matrix spike demonstrated a high percent recovery. Results for the Thorium-230 matrix
spike demonstrated a Jow percent recovery. Results for the Thorium-232 matrix spike demonstrated an
acceptable percent recovery. Results for the Thorium-228 matrix spike duplicate demonstrated a high
percent recovery. Results for the Thorium-230 and Thorium-232 matrix spike duplicate demonstrated an
acceptable percent recovery. Due to the positive nature of the matrix spiked sample with Thorium-230
activity, resolution of the matrix spike additions were problematic.

GAMMA SPECTROSCOPY

Samples were dried, homogenized and placed into appropriate gamma spectroscopy geometry containers.
Samples were then sealed for 21 days to allow for ingrowth of Radon-222 and progeny. Samples were
counted on High Purity Germanium (HPGe) gamma ray detectors. Energy lines from Lead-214 and
Bismuth-214 were analyzed for determinations of Radium-226 activity.
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ANALYTICAL RESULTS CONTINUED

GAMMA SPECTROSCOPY CONTINUED

Initially samples were counted on an “as received basis” and preliminary data only was emailed. After the
initial count, samples were dried, pulverized and sealed for Radon-222 ingrowth. Samples demonstrated
acceptable results for all gamma emitting radionuclides as reported. Results for the method blank
demonstrated acceptable results for all gamma emitting radionuclides as reported. Positive Radium-224
results are artifacts of the Gamma Apex software and are not true positives. Results for the Actinium-228,
Potassium-40 and Radium-226 replicate demonstrated an acceptable relative percent difference and
normalized difference. Results for the Cobalt-60 and Cesium-137 laboratory control sample demonstrated
an acceptable percent recovery.

CERTIFICATION OF ACCURACY

I certify that this data report is in compliance with the terms and conditions of the Purchase Order, both
technically and for completeness, for other than the conditions detailed above. Release of the data
contained in this hard copy data package has been authorized by the cognizant project manager or his/her
designee to be accurate as verified by the following signature.

N\

M.R. McDougall
Laboratory Manager

Date: 9/14/2017

Eberline Analytical wants and encourages your feedback regarding our performance providing radioanalytical services. Please
visit http//www.eberlineservices.com/client. htm to provide us with feedback on our services.
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SECTION 1V

ANALYTICAL RESULTS SUMMARY
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‘T QGG REVIEWED | CERTIFICATE OF CALIBRATION

® e L/14{47 a5 uC| ALPHA STANDARD SOLUTION

Radionuclide: U-238NAT Customer: TMA EBERLINE
Half Life: (4.468 £ 0.005) x 10°9 years P.O.No.: QR2778
Catalog No.: 7338 Reference Date: January 1 1995 12:00 BST.
Source No.: 479-50 Contained Radioactivity: (Total U) 8.016 uCi
Contained Radioactivity: (Total U) 297 kBq

Description of Solution

a. Mass of solution: 65.2896 g in a 50 ml flane sealed ampoule

b. Chemical form: Uranyl Nitrate in H20

¢, Carrier content: None

d. Density; Approximately 1.3202 _ g/ml @ 20°C.
Radioimpurities Refer to attached technical datz sheet e
Radioactive Daughters AN

Refer to attached fechnical data sheet

Radionuclide Concentration

(Total U) 0.1228 . pCifg.
Method of Calibration

Activity calculations are based upon known specific activity and mass,

Uncertainty of Measurement

a. Systematic uncertainty in instrument calibration: +3.0%

b. Random uncertainty in assay: +0.0%

¢. Random uncertainty in weighing(s): +2.0%

d. Total uncertainty at the 99% confidence level: +3.6%
NIST Traceability

This calibration is implicitly traceable to the National Institute of Standards and Technology.

Leak Test(s)

See reverse side for Leak Test(s) applied to this source.
Notes '

1. Nuclear data were taken from "Table of Radioactive kotopes”, edited by Virginia S. Shirley, 1986.
2. IPL participates in an NIST measurement assurance program to establish and maintain iroplicit traceability for a number of puclides,
based on the blind assay (and later NIST centification) of Standard Reference Materials (As in NRC Regulatory Guide 4.15).
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QUALITY CONTROL PROGRAM
MP-008

Rev.8; 11/01/03
Title: Radivactive Reference Standards Sofuliens & Records

EBERLINE SERVICES - OAK RIDGE LABORATORY
RADIOACTIVE REFERENCE SOLUTIONS
PRIMARY DILUTION RECERTIFICATION

MP 009

CURRENT DATE| .
] SOLUTION #

SOLUTION REFERENCE #[IPL479:50:
Princl ) al Radlonucllde Half Llfe,‘Years

Half Llfe. Days
i 1632E42]

Radionuclide}:
Certified Activity]: pCi
Certified Concentration} pCi per gram
Ampoule /Solution Gross :6400|Weight, Grams
Empty Ampouie :5020]Weight, Grams
Solution Net 1380|Weight, Grams
Total Activity in Ampoule|- . uCi

Chemical Composition of Standard smutlon
[Grany

Dilution Instructions: Dilution Solvent Used

Dilute to a volume of}:=:1080:00.:;. milliliters

=2, 780E+07 | dpm at the date listed above

This activity concentration is based on the original

- And after dilution the activity of this solution is = 77955E+ D4 [dpmYmieference date listed above. AYl activities are corrected
1o the date and time of analysis by the laboratory data
procassing software.

Certified Total Activity of AT

8.0160]uCi Which Equals

Expiration Date:[ ~June 28,2018 - |

Date: 7122017 0:00

’7!95! ()

Verified & Approved By

QC Approval Date:

0034



ERERLINE QUALITY Cg}!ﬂ’gROL PRCGRAM

SERVICES

Rev.8; 11/01/03
Titte: Radioactive Reference stanqards Solutlons & Records

EBERLINE SERVICES - OAK RIDGE LABORATORY
RADIOACTIVE REFERENCE STANDARD SOLUTIONS
SECONDARY DILUTION RECERTIFICATION

MP-005 Date]. 71122017 0:00
Solution Reference #[IPL-479-50 } Solution #|:
Pri ncipal Radmnuclrde Half Ltfe Days
BHTBIR T : - 1.632E+12]

Radionuclide of Interest
Parent Solution Cong,|21:779

Reference Date}:

1595 000]

dphlml

Chemical Composition of Standard Solution

Dilution Instructions: : Dilution Solvent Used

SECONDARY VOLUMETRIC DILUTION

Vol. Parent Solution: {iml -
Total Activity: -04{dpm Finai Activity Congentration:}: 2~ 7. 1182E+01| dpm/ml
Final Volume: 0] mi :

This activity concentration is based on the original
reference date listed above. All activities are

NOTES: _ comrected to the date and time of analysis by the
laboratory data processing software,

isotopic Distibution as:

U-238 Atom % = 48.2390  U-238 =71.182 dpr/ml X 0.48249 = 34,345 dpmimi
J-235 Atom % = 2,25 U-235 = 71.182 dpmiml X 0.0225 = 1.602 dpmim|
U-234 Atom % = 49.501 U238 = 71.182 dpm/ml X 0.49501 = 35.236 dpm/m|
All values H- 3.6%

Expiration Date:l June 28, 2018 |
|sotopic ratios from manufaciurer's data sheet

Verified & Approved By N ;'\ ate: 711212017 O: 00
QC Approval f SQQA @ﬂ £ E Date: ﬂjl g# 1:2

0035
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* RECORD COPY

Description

Measurement

Accuracy

Radionuclidic
Purity

Isotopic
Purity

Chemical
Composition

Physical
Data

 Remarks

Approved
Signatory

Principal radiopuclide:

Product Description & Measurement Certificate

uranium 232 (U-232)  Product code: UDP10059
Daughter Nuclide: Th-228 Batch Number: 92/232/67
Reference date: 01 March 2000
Radioactive concentration U-232 6.739E+03 becquerels per gram of solution
which is equivalent to 1.821E-01 microcuries per gram of solution
Mass of soluion S.35€ grasns
Volume of solution 5.035 millilitres
Total activity of U-232 3.61E+04 becquerels
which is equivalent to 9.76E-01 microcuries

Method of measurement (see reverse of this certificate)

Random uncertainty is: + 0.7%  Systematic uncertainty: £ 0,5%

Overall uncertainty in the radioactive concentration quoted above: +1.7%
Overall uncertainty is defined on the reverse of this certificats.

Any radioactive impurities measured are listed below, expressed as percentages
of the activity of the principle radionuclide at the referencs date .

Th-228 and daughter activity removed 2 Feb 2000
U-232 daughiers activity will increase with time. By alpha 88% U-232, 12% daughters on 1/3/00

The isotopic composition, expressed as atom per cent at the reference date .

Not measured

Calculated weight of U-232, 4.42E-08 grams, as 2M HNO3 solution in a flame sealed glass vial.
This Tracer solution has been produced ‘carrier free’.

Recommended half life of uranium 232: 6.980E+01 years

Principle energies of alpha emissions (MeV): 5.263 31.7%, 5.320 68.0%

Branching ratio for alpha emission: 100%

Calculated specific activity of uranium 232: 8.167E-+05 Bq per microgram U-232.

For safety information and notes to ensure correct usage by all persons handling this radioactive Tracer
solution please read the instructions accompanying the package.

AEA Technology operates a quality management system which has been independently andited and
approved to ISC 9001.

ik

Roger Wiltshire

Project Ref. AE2315

Prepared and characterised in the UK, for world wide distribution by Isotrak, AEA Technology, QSA,

Trkeert.wps 10/03/00

AEA Technology is the trading name of AEO’O%logy plc




QUALITY CONTROL PROGRAM

MP-009
ESERpINE '

Rev.8; 11/01/03
Tide: Radioactive Reference Standards Solutions & Records

EBERLINE SERVICES - OAK RIDGE LABORATORY
RADIOACTIVE REFERENCE SOLUTIONS
PRIMARY DILUTION RECERTIFICATION

MP 009
CURRENT DATE]"
SOLUTION REFERENCE #{AEA/Amersham 92/232/67: 3] SOLUTION #}*
|Principal Radionuclide Half Life, Years Half Life, Days
: E01) {z5 7 2.A30E+04]
Radionuclide Reference Date|: 112000:0:00]
Certified Activity Tise]
Certified Concentration uCi per gram

Weight, Grams
Weight, Grams
-[Weight, Grams
0.9760|uCi

Ampoule /Solution Gross|
Empty Ampoule]

Solution Net|

Total Activity in Ampoule|"

Dilution Instructions:

Dilute to a volume of}

Which Equals [ 7:2.167E406|dpm at the date listed above

R . . . e - This activity concentration is based on the original
And after dilution the activity of this solution is|-2.167E+03[{dpm/ml reference date listed above. All activities are corrected
to the date and time of analysis by the {aboratory data
processing software.

Certified Total Activity of| .. ~.0.976!

Expiration Date:| Oglober7,:2017 "}

T ‘
Verified & Approved By ] \ Date: 117712016 0:00
QC Approval f‘éﬁﬁ/@@—' Date: !’/f"/ ¢
\ 1\ '
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m

ERVICES Mp-mg

@gg_s Lie | QUALITY CONTROL PROGRAM

Rev.8; 11/071/03
Tide: Radioactive Reference Standards Sclulions & Records

EBERLINE SERVICES - OAK RIDGE LABORATORY

RADIOACTIVE REFERENCE STANDARD SOLUTIONS
SECONDARY DILUTION RECERTIFICATION

MP-008

Radionuclide of Inferest
Parent Solution Cone. (=

Dilution Instructions: Dilution Solvent Used

SECONDARY VOLUMETRIC DILUTION

Val, Parent Solution:
Total Activity:
Final Volume:

0.0000} ml
{dpm Final Activity Concentration:| -~ . 2 1670E+01 [dpm/m]
02:00)mi

This activity concentration Is based on the original
reference date listed above, All activities are
corvacted to the date and time of analysis by the
laboratory data processing software.

NOTES:

Expiration Date:l QOctober 7, 2017 |

{.—“\\ Q
Verified & Approved By % \ A Date: 11/7/2016 0:00
QC Approval | Date: ﬂADﬁ b
\ } g:: 77

0038

sy



— 24937 A Tibbitt 71'/3
=‘ ISOtOpe PrOdUCtS Va!encia\;gr;ﬁ?or:'lia’Q;SS

, Laboratories
: ' Tel 661+309-1010
An Eckert & Ziegler Company Fax 661257-8303

CERTIFICATE OF CALIBRATION
ALPHA STANDARD SOLUTION

Radionuclide: Th-229 Customer: EBERLINE SERVICES

Half-life: 7340 + 160 years P.O. No.: 00009633

Catalog No.: 7229 Reference Date: 15-Jan-02 12:00 PST

Source No.: 867-54 Contained Radioactivity: 1.013 KCi 37.48 kBq

(Th-229 only)

Physical Description:

A, Mass of solution: 5.0147 g in 5 mL flame-sealed ampoule
B. Chemical form; Th{NO3), in 0.1M HNO,
C. Carrier content: 10ug ThimL
D. Density: _ 1.0018 g/mL @ 20°C.
Radicimpurities:

None detected (daughters in equilibrium)
Radionuelide Concentration: 0.2020 uCifg, 7474 kBa/g
Methed of Calibration:
This source was prepared from a weighed aliquot of solution whose activity in uCi/g was determined
using gamma ray spectrometry.
Peak energy used for integration: 193.5 keV
Branching ratio used: 0.0441 gammas per decay

Uncertainty of Measurement:

A. Type A (random} uncertainty: £t 0.7%
B. Type B (systematic) uncertainty: ¥ 30%
C. Uncertainty in aliquot weighing: t 0.0%
D. Total uncertainty at the 99% confidence level: + 31%

Notes:

- See reverse side for leak test(s) performed on this source.

- IPL participates in a NIST measurement assurance program to establish and maintain implicit traceability
for a number of nuclides, based on the blind assay (and later NIST certification) of Standard Reference
Materials (As in NRC Regulatory Guide 4.15).

- Nuclear data was taken from IAEA Technical Report Series No. 261.

- This solution has a working life of 5 years.

%, U J b 7~ Jon -02-
Quality Control ~ Date Signed IPL Ref, No.: B867-54

150 9001 CERTIFIED
Medical imaging Laboratory Industrial Gauging Laboratory
24937 Avenue Tibbitts  Valencia, California 91355 1800 North Keystone Street  Burbank, California 91504

10039




EBERLINE MP-009

% QUALITY CONTROL PROGRAM

Rev.8; 1/10/03
Tile: Radioactive Reference Standards Solutions & Records

EBERLINE SERVICES - OAK RIDGE LABORATORY
RADIOACTIVE REFERENCE SOLUTIONS
PRIMARY DILUTION RECERTIFICATION

MP 008

: CURRENT DATE
SOLUTION REFERENCE #|IPiZ 867:5¢: |  SOLUTION #:7: al
|Principal Radionuclide H if Llfe Years ‘ Half Life Days

7340 4 [ 7 T 2681E+06]

8!16!2017 0: 00

= e e ———

Radionuclide Reference Date| . /1 5!2002 0:00]
Certified Activity F00uci
Certified Concentration = |JuGl per gram
Ampoule /Solution Gross 752|Weight, Grams
Empty Ampoule 1| Weight, Grams

016 1|Weight, Grams
pCi

Solution Net| -
Total Activity in Ampoule| " -

Chemucal Compositton of Standard Solution

Difution Instructions: Dilution Solvent Used , El'l M HNO;

Dilute to a volume of |’ 1000:002:7 Imilliliters

Certified Total Activity of|. - :1.0130juCi - Which Equals | - 2.249E+06|dpm at the date listed above

. . - This activity concentration is based on the original
And after dilution the activity of this solution is| 2.249E+03|dpm/ml  reference date listed above. All activities areﬂgorrected
) to the date and time of analysis by the laboratory data
processing software.

Expiration Date:| August 11, 2018 |

Verifind & Approved Ry ‘ ; ‘:| Data: KRMARO1T7 00D

QC Approval %A}&’_ Date: 8’/((,9{ )
Ny T N N

0040




%ﬁ: mErmp s | QUALITY CONTROL PROGRAM

Rev.7; 9/28/99
Tile: Radicactive Reference Standards Solutfons & Records

EBERLINE SERVICES - OAK RIDGE LABORATORY
RADIOACTIVE REFERENCE STANDARD SOLUTIONS
SECONDARY DILUTION RECERTIFICATION

Date|- 8/16/2017 Q 00
Solution # "'183 R

HalfL'rfe, Days
[ 2es1E+8]

Radionuclide of interest] %% Reference Date| . 1/15/2002 0:00]

Parent Solution Cone.}' -

Chemical Composmon of Standard Solution
{THNG,); NO:

IDitution tnstructions: Dilution Solvent Used [oamaNes o ]

SECONDARY VOLUMETRIC DILUTION

Vol. Parent Solution:
Total Activity:
Final Volume:|

Final Activity Concentration:[. - - . 2.2480E+01{dpm/ml

This activity concentration is based on the original
§ reference date listed above. All activities are
NOTES: corrected to the date and time of analysus by the
Iaboratory data processing software.

Expiration Date:l August 11, 2018 |

Verifled & Approved By Date: 8/16/2017 0:00
N . )
QC A‘prcvmm Date: ﬁfi Co/ (7
AY \ \ ) ] 1 T
™ J
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RTIFICATE OF CALIBRATI

Qe Ry AT PHA STANDARD SOLUTIO %;B«\ 5 e

Date 0 / Initials 4., | % @%@ \,a@
" Radionuelide Th230 Customer: TMA EBERJW ?% gl
Half Life: {7.54 + 0.03) x 10°4 years P.O.No.: TT4944
Catalog No.: 7230 Reference Date: November 1 1991 12_00 PST.
Source No.: 388-116 Contained Radioactivity: 1.036 £Ci.
Description of Solution . .

a. Mass of solution: 5.0042
b. Chemical form: ThNO3)M in 0.IN HNO3 e
¢. Carrier content: None added )
d. Density: 1.0016 , ml @ 20°C.
Radioimpurities
See attached technical data sheet
Radioactive Daughters
See attached technical data sheet
Radionuclide Concentration
0.207 #Cllgram.

Method of Calibration
Weighed aliquots of the solution were assayed using a liquid scintillation counter.

Uncertainty of Measurement o
a. Systematic uncertainty in instrament calibration: +2.0%

b. Random uncertainty in assay: ‘ +0.5%
¢. Random uncertainty in weighing(s): +0.2%
d. Total uncertainty af the 99% confidence level: +2.7%

NIST Traceability
This calibration is implicitly traceable to the National Institate of Standards and Technology.
Notes :
1. Nuclear dats were taken from "Table of Isotopes®, Seventh Edition, edited by Virginia S. Shidey.
2. IPL paricipates in an NIST measurement assurance program to establish and maintain implicit
traceability for a mumber of nuclides, based on the blind assay(and later NIST cestification) of
Standard Reference Materials, (As in NRC Regulatory Guide 4.15)

ISOTOPE PRODUCTS LABORATORIES
1860 No. Keystome Street.,

Burbank, California 91504

(818) 843 - 700

0042



RLINE MP-009
_Em

QUALITY CONTROL PROGRAM
% EBE

Rev.14; 10110/2012
Title: Radioactive Reference Standards Solutions & Records

EBERLINE SERVICES - OAK RIDGE LABORATORY
RADIOACTIVE REFERENCE SOLUTIONS
PRIMARY DILUTION RECERTIFICATION

MP 009

CURRENT DATE 2128/2017 0 00

SOLUTION REFERENCE #[{PL°388-116:

criio]  SOLUTION#| - -Thel
Principal Radionuclide Half Life, Years _ _ Half Life, Days
"7 540EX04 B 2.754E+07]

Radionuclide| “"Thorium| Reterence Date|" ST
Certified Activity[-~

-036E+00]{ Ci
== |uCi per gram

Certified Concentration|

Ampoule /Solution Gross|.~ - 9.2660|Weight, Grams
Empty Ampoulel].. .6218]Weight, Grams
Solution Net|- .. 4.8442|Weight, Grams

Total Activity in Ampoule]| - = 1.0360{uCi

Ghem;callComposihon of Standard Solution

jpilution Instructions: Dilution Solvent Used [OANHNG, o

Dilute to a volume of[- - ~1000.00::/ |milliliters

Certified Total Activity of|

-1.0360]uCi Which Equals | . ‘2.300E+06|dpm at the date listed above

is activity concentration is based on the original

And after dilufion the activity of this solutlon is{ 2.300E+03|dpm/m} referenne date Jisted above. All activities are corrected
to the date and time of analysis by the laboratory data
processing software.

Expiration Date:[ February 1, 2018 |

. Date: 2/28f2017 0:00
N
Qc Approva@}\k%v\—v\ Date: ‘%/ ! f )
~~\ -
A\
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X . QUALITY CONTROL PROGRAM
S EBERLINE MP-009

Rev.14; 101102012
Title: Radioactive Reference Standards Solufions & Records

EBERLINE SERVICES - OAK RIDGE LABORATORY

RADIOACTIVE REFERENCE STANDARD SOLUTIONS
SECONDARY DILUTION RECERTIFICATION

MP-009 Date 2/28/2017 0:00
Solution Reference #liPL 388116~ . | Solution#] ~Th-1b -
Principal Radionuclide Half Life, Years Half Life, Days
;—mﬁ_v}.;L| 7.540E+04 | 2.754E+07
Radionuchide of Interest] >"Thorium Reference Date[  11/1/1991 0:00]
Parent Solution Cone,j __2.30E+03 _ |dpm/ml

Chemical Composition of Star:dard SOIution
Th{NOg), in G AN HN03 3

Dilution Instructions: Dilution Solvent Used [0.1N HNO,

SECONDARY VOLUMETRIC DILUTION

This activity concentration is based on the original
. reference date fisted above. All activities are
NOTES: corrected to the date and time of analysis by the
laboratory data processing software.

Expiration Date:] February 1, 2018 |

Recertified By \ Date: 2/28/2017 0:00

Qc Approval

( Date: 3/! /[7
. = \ {1

Vol. Parent Solution:| . - 10.0000{mi
Total Activity:| 2.2098E+04idpm Final Activity Concentration:| 2.0999E+01]| dpm/mi
Final Volume: 1000.00m!1

0044




g 24937 A Tibbitt 7Z '/8
=' .SOtOPe Pl’OdUCtS Valencia‘,fecagll.::or:]ia]91s355

_ Laboratories
: ' Tel 661+309-1010
An Eckert & Ziegler Company Fax 661+257-8303

CERTIFICATE OF CALIBRATION
ALPHA STANDARD SOLUTION

Radionuclide: Th-229 Customer: EBERLINE SERVICES

Half-life: 7340 £ 160 years PO, No.: 00009633

Catalog No.: 7229 Reference Date: 15-Jan-02 12:00 PST

Source No.: 867-54 Contained Radioactivity: 1.013 pCi 37.48 kBq

(Th-229 enly)

Physical Description:

A. Mass of solution: 5.0147 g in 5 mL flame-sealed ampoule
B. Chemical form: Th(NOs), in 0.1M HNO3
C. Carrier content; 10ug Th/mL
D. Density: _ _ 1.0016 g/mL @ 20°C,
Radioimpurities:

None detected (daughters in equilibrium)
Radionuclide Concentration: 0.2020 uCilg, 7474  kBafg
Method of Calibration:
This source was prepared from a weighed aliquot of solution whose activity in uCifg was determined
using gamma ray spectrometry.
Peak energy used for integration: 193.5 keV
Branching ratio used: 0.0441 gammas per decay

Uncertainty of Measurement:

A, Type A {random) uncertainty: + 0.7 %
B. Type B (systematic) uncertainty: t 3.0%
C. Uncertainty in aliquot weighing: £ 0.0%
D. Total uncertainty at the 99% confidence level: + 3.1%

Notes:

- See reverse side for leak test(s) performed on this source.

- IPL participates in a NIST measurement assurance program to establish and maintain implicit traceability
for a number of nuclides, based on the blind assay (and later NIST certification) of Standard Reference
Materials (As in NRC Regulatory Guide 4.15).

- Nuclear data was taken from IAEA Technical Report Series No. 261.

- This solution has a working life of 5 years.

R Y 7~ Jon-02
v Quality'Control , Date Signed IPL Ref. No.: 867-54
150 9001 CERTIFIED
Medical imaging Laboratory Industrial Gauging Laboratory
24937 Avenue Tibbitts  Valencia, California 91355 1800 North Keystone Street  Burbank, California 91504
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QUALITY CONTROL PROGRAM
EBERLINE MP-008

EERVICES

Rev.8; 1/10/03
Titte: Radioactive Referance Standards Solutions & Records

- EBERLINE SERVICES - OAK RIDGE LABORATORY
' RADIOACTIVE REFERENCE SOLUTIONS
PRIMARY DILUTION RECERTIFICATION
MP 009

GCURRENT DATE} = - 811612017 0*00

SOLUTION REFERENCE #{IP|2867:54 SOLUTION #|
Principal Radionuclide Half Life, Years ' Haif Life. Days
2R : [ 2681E+06]
Radionuclide} Reference Date|’ . . 4/15/2002 0:00]
Certified Activity| ' '
Certified Concentration}. :
Ampoule /Solution Gross|:: 18,7752 |Weight, Grams
Empty Ampoul 3.7591|Weight, Grams
Solution Net] . . '5,016%|Weight, Grams
Tota! Activity in Ampoule| " - uCi

Chamlcal Composmon of Standard Solution

Dilution Instructions: Dilution Solvent Used [0.4'MHNO;

Ditute to a volume of|:::1000:00:: | milliliters

Certified Total Activity of[___ 1.

- Which Equals | - '-'2.-249E+06|dpm at the date listed above

. . . is activity concentration is based on the original
And after dilution the activity of this solution is| 2.249E+03| dpmlml mfarenr.e date listed above, All activities are corrected
to the date and time of analysis by the laboratory data
' processing software,

Expiration Date:| August 11,2018 |

Vearifierd & Approvad Ry ' ; é PNata- RMABIRPN1TT7 O-ON

QC Approval 6&@ /\)@j’_ Date: %{{J{g’(['?

0046




Rev.7; 9/29/39

: QUALITY C
%-E—-—ﬂgﬁjﬁ-'ﬁw% | MP-008

ONTROL PROGRAM

Tile: Radivactive Reference Standards Solutfons & Records

Solution Reference #|IPL:867-54

SECONDARY DILUTION RECERTIFICATION

MP-009

‘Half Llfe ”Years

Radionuclide of interest] " -

Parent Sotution Cone.}' -

Chemical Composition of Standard Solution

[THNO:)/in 0.1 HNO;

EBERLINE SERVICES - OAK RIDGE LABORATORY
RADIOACTIVE REFERENCE STANDARD SOLUTIONS

Date 8/16/2017-0:00
Solution # ‘Th-18a .
Half Life, Days
b 2:681E+08]
Reference Date] - 1/15/2002 0:00}

JDiIution Instructions:

Total Activity:

Vol. Parent Solution: [

Final Volume:|

—
Dilution Solvent Used
SECbNDARY VOLUMETRIC DILUTION
(0|ml
4 mm Final Activity Concentration:{ .-

FOAMHNG,. "7 s

This activity concentration is based on the original
reference date listed abova. All activities are

NOTES: corrected to the date and time of analysis by the
laboratory data processing software.
Expiration Date:] August 11, 2018 |
Verifled & Approved By < Date: 8/16/2017 0:00
QT Approv \))\:: Dats: @{f Ca/ { '7
< A T
“Sod

3 2480E+01]dpr/ml
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1380 Seaboard Industrial 8ivd.
Atlania, Georgia 30318

ECkert& Ziegier Tel 404-352+8677

Fax 404-352-2837

Ana IytiCS Wwww.ezag.com

CERTIFICATE OF CALIBRATION
Standard Reference Source Gas - |60

SRS Number: 104852

Source Description: Sand in 16 Ounce PP Omega Jar Filled to Capacity
Product Code: 8401-EG-SAN

Customer: Eberfine Analytical Corporation

P.0. Number: OR-1610009, Item 4

This standard radionuclide source was prepared from an aliquot measured gravimetrically from & master

- radionuclide solution calibrated with a gexmanium gamma-ray spectrometer system. Additional radionuclides were
added gravimetrically from solutions calibrated by gamma-ray spectrometry, ionization chamber, or liquid
scintillation counting. Calibration and purity were checked using germanium gamma-Tay spectrometry. At the time
of calibration no interfering gamma-ray emitting impurities were detected. The gamma-ray emission rates for the
most intense gamma-ray lines are given. Eckert & Ziegler Analytics (EZA) maintains traceability to the National
Institute of Standards and Technology (NIST) through a Measurements Assurance Program as described in USNRC
Regulatory Cuide 4,15, Revision 2, July 2007, and compliance with ANSI N42.22-1888, "Traceability of Radicactive
Sources to NIST."

Reference Date: 01-October-2016 12:00 PM EST
MGS Mixture
Gamma-Ray Uncerfainty Calibration
lsotope Energy, keV Half—Ltfe,d Activi Flux, s e, % g, % Meﬂwd**

Mxxed Camma (MGS) master solution is EZA's eight isotope mixture which is calibrated quarterly ancl conslsts of
Ca-109, Co-57, Ce-139, Hg-203, 5n-113, Cs-137, Y-88, and Co-60. *Uncertainty: U ~Relative expanded uncertainty,
k = 2. See NIST Technical Note 1297, "Guidelines for Evaluating and Expressing the Uncextainty of NIST
Measurement Results.” **Calibration Methods: 417 LS - 41 Liquid Scintillation Counting, HPGe - High Purity
Germaninm Gamma-Ray Spectrometer, IC - Ionization Chamber.

_ (Certificate continued on reverse siie)

EZA Certificate Program Rev. C, 07-DEC-2015 Page 1of 2

Laboratory
1380 Seaboard Industrial Bivd. Atianta, Ge08ia, 30318

Corporate Office
24937 Avenue Tibbitts Valencia, California 91355
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QUALITY CONTROL SAMPLE RESULTS SUMMARY
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SECTION VI
LABORATORY TECHNICIAN'S NOTES

&
RUN LOGS
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ISO-U NOTES

0061



Printed: 8/9/2017 6:46 AM

Page tof 1

EBERLINE
=

ERVICES

o
o
>

Z)

Work Order Analysis Notes

Oak Ridge Laboratory

601 Scarboro Rd,

Oak Ridge, TN 37830
Voice: 865.481.0683
www.eberlineservices.com

Intarnal Work Order

17-07084

Analysis Code

UulSO

Run Number

1

Date Dept User

Notes

08/09/17 06:46 PREP JHARVEY

ALIQUOTED AND ADDED SPIKES AND TRACERS- ADDED HF AND DRIED SAMPLES DOWN- ADDED

MIXED ACIDS AND TOOK SAMPLES TO DRYNESS- SUBMITTED SAMPLES TC SEPARATIONS

0062



Printed: 8/16/2017 5:48 PM Page 1 0f1

Oak Ridge Laboratory Intemal Work Order 1 7_07 0 8 4
EBERLINE 601 Scarboro Rd.
R Voice: 865.481.0683 sy oce UUISO

Work Order Analysis Notes

www.eberiineservices.com Run Number 1
# ] pae [ Dept | user.. Nefes i
08/09/17 06:46 PREP JHARVEY RS- ADDED MF AND DRIED SAMPLES DOWN- ADDED
MIXED ACIDS AND TOOK SAMPLES TO DRYNESS- SUBMITTED SAMPLES TO SEPARATIONS
08/16/17 17:48 CHEM JDEMELAS Added concentrated HC! to sample beakers and heated to dryness; Added 20-mi 8N HCL {o samples and

transferred to new, labeled C-Tubes, ringing with 8N HCI to bring volume to ~35 mi; Preconditioned resin
columns with 35 mi 8N HCI: Centrifuged samples and leaded onto columns; Rinsed C-Tubes with 20 mil 8N
HCI, centrifuged as needed and loaded onto cofumns; Rinsed columns with 35 mi 8N HC| = 0.1N NH4I, 35 mi
of 8.5M HCI — 0.04N HF, and 10 ml of 8.5N MCI; Eluted Uranium with 50 ml of 0.5N HCl into clean, labeled 100
mi beakers; Dried-down samples on hotplate; Dissolved samples in ~10 mi of concentrated HCI; Transferred o]
new, labeled C-Tubes with DI H20. Set samples aside for later precipitation and filtering.

o] 6 1%

0063



Printed: 8/17/2017 5:01 AM Page 1 of 1

Oak Ridge Laboratory e Work Order 1 7_070 84
EBERLINE 601 Scarboro Rd.
SERvVICES Oak Ridge, TN 37830 Analysi
! lysis Code
Work Order Analysis Notes v°'°e:e: 6r5".481.06_83 UUISO
www.eberlineservices.com Run Nurbar 1
. pate Dept'. | © User .- L Ntes T T e T
08/09/17 06:46 PREP JHARVEY ALIQUOTED AND ADDED SPIKES AND TRACERS- ADDED HF AND DRIED SAMPLES DOWN- ADDED
MIXED ACIDS AND TOOK SAMPLES TO DRYNESS- SUBMITTED SAMPLES TO SEPARATIONS
0811617 17:48 CHEM JDEMELAS Added concentrated HCI fo sample beakers and heated to dryness; Added 20 ml 8N HCL %o samples and
transferred to new, labeled C-Tubes, rinsing with 8N HCI to bring voiume to ~35 mk; Preconditioned resin
columns with 35 ml 8N HCI; Centrifuged samples and loaded onto columns; Rinsed C-Tubes with 20 ml 3N
HCl, centrifuged as needed and loaded onto columns; Rinsed columns with 35 ml 8N HCl - 0.1N NH4l, 35 mi
of 6.5N HCI — 0.04N HF, and 10 ml of 6.5N HCI; Eluted Uranium with 50 ml of 0.5N HCl into clean, labeled 100
ml beakers; Dried-down samples on hotplate; Dissolved samples in ~10 ml of concentrated HCI, Transferred to
new, labeled C-Tubes with DI H20. Set samples aside for tater precipitation and filtering.
08117117 05.01 CHEM TSMITH Followed steps 12.1.7 to 12.4.5 in AP-005 . ( Precipitated and filtered samples for Uranium )

g
i

0064



Eberline Analytical

Oak Ridge Laboratory

Printed: 8/17/2017 5:11 AM

Page 1 of 1

EBERLINE

SERVICES

“17- 07084

e Analysts Code

019093P Hydrofluoric Acid Reagent Grade JHARVEY 8/9/2017
018971P Nitric Acid Reagent Grade JHARVEY 8/9/2017
019133P Perchloric Acid Reagent Grade JHARVEY 8/9/2017
018550P Sulfuric Acid Reagent Grade JHARVEY 8/9/2017
017344P Anion Exchange Resin Reagent Grade JDEMELAS 8/16/2017
0191755 HCI - 6.5N - 0.04N JDEMELAS 8/16/2017
019067001 Hydrochloric Acid 0.5N JDEMELAS 8/16/2017
019168s Hydrochloric Acid 6.5N JDEMELAS 8/16/2017
019180S Hydrochloric Acid 8N JDEMELAS 8/16/2017
0191815 HCI - NH4l 8N - 0.1M JDEMELAS 8/16/2017
019134P Hydrochloric Acid Reagent Grade JDEMELAS 8/16/2017
0191635 Carbon substrate Solution TSMITH 8/17/2017 1
019063P Ethyl Alcohol 1 TSMITH 8/17/2017
019093P Hydrofluoric Acid Reagent Grade TSMITH 8/17/2017
0188905 Neodymium Carrier 1 mg/mi TSMITH 8/17/2017
019038P Titanous Chloride Reagent Grade TSMITH 8/17/2017

0065
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ISO-TH NOTES

0067



Printed: 8/9/2017 6:45 AM -

Page 1¢f1

Oak Ridge Laboratory

Internal Work Crder

17-07084

601 Scarboro Rd.

ThiSO

"""""" ERVICES Oak Ridae, TN 37830 Analysis Code
. Voice: 865.481.0683
Work Order Analysis Notes www.eberfineservices.com Run Number 1
Date Dept’ User ~ - : T Notes : o
08/09/17 06:45 PREP JHARVEY ALIQUOTED AND ADDED SPIKES AND TRACERS- ADDED HF AND DRIED SAMPLES DOWN- ADDED
MIXED ACIDS AND TOOK SAMPLES TO DRYNESS- SUBMITTED SAMPLES TO SEPARATIONS

C\}IL\X SRV

sfel 14—

0068




Printed: 8/17/2017 4:59 AM

Page 1of 1

EBERLINE

SERVICES

Work Order Analysis Notes

Oak Ridge Laboratory Internal Work Order 1 7_07084
601 St_:arboro Rd.
Voice: 865,481.0683 poayss Code ThiSO

www.eberlineservices.com Run Number 1
_'_.':'Date.zé_.-f ‘Dept:.. | User - R L R A L e CiNotes: LI R S T e
08/09/17 06:45 PREP JHARVEY ALIQUOTED AND ADDED SPIKES AND TRACERS- ADDED HF AND DRIED SAMPLES DOWN- ADDED
MIXED ACIDS AND TOOK SAMPLES TO DRYNESS- SUBMITTED SAMPLES TO SEPARATIONS
08/16/17 10:49 CHEM TSMITH Follawed steps 12.2.1 to 12.2.5 in AP-005 . { Column separaiton for Thorium by Eichrom Anion resin }
08/17/17 04:59 CHEM TSMITH Followed steps 12.2.5 to 12.4.5 in AP-005 . { Precipitated and filtered samples for Thorium )

5
e
7
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Eberline Analytical

Oak Ridge Laboratory

Printed: 8/17/2017 5:10 AM

Page 1 of 1

“Interfial Work Order ™. =

EBERLINE 17- 07084 __
SERVICES Analysus Code Run¥is

Reagents Used in an Analysis ThISO 1
019093P Hydrofluoric Acid Reagent Grade JHARVEY 8/9/2017
018971P Nitric Acid Reagent Grade JHARVEY 8/9/2017
019133P Perchloric Acid Reagent Grade JHARVEY 8/9/2017
018550P Sulfuric Acid Reagent Grade JHARVEY 8/9/2017
017344pP Anion Exchange Resin Reagent Grade TSMITH 8/16/2017
019179S Nitric Acid 8N TSMITH 8/16/2017
019180S Hydrochloric Acid 8N TSMITH 8/16/2017
019134P Hydrochloric Acid Reagent Grade TSMITH 8/16/2017
019106S Cerrium Carrier 0.1mg/ml TSMITH 8/17/2017
019063P Ethy! Alcohol 1 TSMITH 8/17/2017
019093P Hydrofluoric Acid Reagent Grade TSMITH 8/17/2017
0191635 Carbon substrate Solution TSMITH 8/17/2017
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